Calmodulin-mediated adenylate cyclase from mammalian sperm.
Calmodulin (CaM), the calcium binding protein that modulates the activity of a number of key regulatory enzymes, is present at high levels in sperm. To determine whether CaM regulates adenylate cyclase in mammalian sperm, the actions of EGTA and selected CaM antagonists on a solubilized adenylate cyclase from mature equine sperm were examined. The activity of equine sperm adenylate cyclase was inhibited by EGTA in a concentration-dependent manner with a half-maximal inhibitory concentration (IC50) of 2 mM. Equine sperm adenylate cyclase was also inhibited in a concentration-dependent manner by the CaM antagonists chlorpromazine and calmidazolium (IC50 = 400 and 50 microM, respectively). The inhibition of enzyme activity by these agents correlated with their known potency and specificity as anti-CaM agents. The activity of the enzyme in the presence of 200 microM calmidazolium was restored by the addition of authentic CaM (EC50 = 15 microM); full activity was restored by the addition of 50 microM CaM. La3+, an ion that dissociates CaM from tightly bound CaM-enzyme systems, inhibited equine sperm adenylate cyclase (IC50 = 1 mM). Incubation of equine sperm adenylate cyclase with La3+ dissociated endogenous CaM from the enzyme so that most of the enzyme bound to a CaM-Sepharose column equilibrated with Ca2+. Specific elution of CaM-binding proteins from the CaM-Sepharose column with EGTA yielded a CaM-depleted adenylate cyclase fraction that was stimulated 2-fold by the addition of exogenous CaM.